The main purpose of this study was to explore the causal link between stock market development and economic growth in Zimbabwe using annual time series data for the period 1980 to 2008. The study evaluated the nature of the relationship between stock market development and economic growth in Zimbabwe. The stock market development was measured using two variables namely stock market size as measured by stock market capitalization as a ratio of GDP and stock market turnover as measured by the value of stocks traded as a ratio of stock market capitalisation. The study utilised advanced econometric techniques of Unit Root Tests, Vector Autoregressive (VAR) and Granger Causality Tests to explore the relationships. The empirical results showed a uni-directional causal link that runs from stock market development to economic growth and there is evidence of an indirect transmission mechanism through the effect of stock market development on investment.
Introduction
Stock markets have of late become the central focus of development economists and policy makers because of the perceived benefits they provide to the economy either directly or indirectly. These benefits include savings mobilization, risk diversification and management, facilitating the exchange of goods and services, and ensuring corporate governance and control. The importance of a healthy and vibrant national stock market is underlined by numerous studies showing that a developed banking system and a robust stock exchange not only promote economic growth, but also predict it. (Comincioli and Wesleyan, 1996; Levine, 1997; and Levine and Zervos, 1998) .
A number of these studies have attempted to analyse the relationship between financial development and economic growth using banking and monetary measures of financial sector development. The results obtained have varied from being uni-directional to being bi-directional. Most of the studies carried out were cross sectional and panel in nature and have failed to provide inherent features of individual countries due to inconsistencies in data across countries. This has therefore left a gap in literature that warrants further exploration. Recent studies are now trying to close this gap by considering individual country analyses based on consistent time series data. The time series data to be used should be subjected to modern econometric tests such as unit root tests and cointegration. This study will apply modern econometric tests to the analysis of the dynamic relationship between stock market development and economic growth. This is in light of the fact that a well functioning and liquid stock market should serve as a conduit to economic growth.
Theoretically, Bagehot (1873) argued in line with Schumpeter (1912) that the financial sector has a enormous role to play in the economy, that is, financial sector development will lead to economic growth through the funding of efficient projects in the economy. Patrick (1966) managed to observe two hypotheses between financial development and economic growth namely, the demand-pull and the supply-leading hypotheses. The demand pull hypothesis states that the development of the economy tends to be followed by financial sector development while the supply-leading hypothesis states that financial development leads to economic growth. McKinnon (1973) and Shaw (1973) also argued that the development of the financial sector will lead to the growth of the economy. Singh (1997) argued that the development of the financial sector may come as an obstruction to growth when it induces volatility and deters risk subdued investors from investing. Greenwood and Jovanovic (1990) , Bencivenga and Smith (1991) , Levine (1991) and Saint-Paul (1992) argued theoretically that an efficient financial market raises the quality of investments, thus leading to economic growth. According to Bencivenga and Smith (1991) and Levine (1997) , more liquid markets can create long-term investment and hence economic growth through lower transaction costs. Likewise, Levine and Zervos (1998) found that stock markets liquidity positively predicts aggregate economic growth.
The review of empirical literature confirms that four scenarios can be obtained about the relationship between stock market development and economic growth. The first one asserts a bi-directional causality between stock market development and economic growth (Odhiambo, 2005; Majid, 2007; Dawson 2008; and Enison and Olufisayo, 2009 ). An economy with a well developed stock market promotes high economic expansion through technological changes, products and services innovation. This will in turn create a high demand for the stock market products. As the stock market effectively responds to this demand, these changes will stimulate higher economic growth. Both financial and economic developments are therefore positively interdependent and their relationship could lead to bi-directional causality.
The second one confirms uni-directional causality running from stock market development to economic growth commonly referred to as the supply leading hypothesis. N'zue (2006) , Argrwalla and Tuteja (2007) , Levine and Zervos (1998) , Deb and Mukherjee (2008) , and Nowbutsing (2009) found evidence for the supply leading hypothesis. This hypothesis contends that a well functioning stock market channels limited resources from surplus units to deficit units and in so doing provide an efficient allocation of resources, thereby resulting in economic growth (Majid, 2007) . Quartey and Prah (2008) subdivide this school of thought into two: the Structuralists and the Repressionists. The Structuralists are of the view that the quantity and the composition of financial variables induce economic growth by directly increasing savings in the form of financial assets, thereby spawning capital formation and hence economic growth. The Repressionists, on the other hand, contend that financial liberalisation in the form of an appropriate positive real rate of return on real cash balances is a vehicle for promoting economic growth. Therefore a more liberalised financial system will induce an increase in saving and investment and ultimately economic growth.
The third scenario is the demand-following view which states that stock market development follows economic growth. As the economy expands its demand for certain financial instruments increases, leading to the growth of these services. For example, Van Nieuwerburgh et al. (2006) in their study of the relationship in Belgium from 1831 to 2002 found that GDP growth caused stock market development in years 1935 to 2002.
The final view is what is referred to as the independent hypothesis which argues that stock market growth and economic growth are not causally related. This is supported by Mazur and Alexander (2001) . Clearly the literature on the causal relationship between the stock market development and economic growth is inconclusive. In reviewing the literature one cannot help but suspect that the different views exist in part because of the differing methodologies used, in particular cross sectional versus time series studies, but also due to the evolving techniques.
The relationship between stock market development and economic growth has not received adequate attention in Zimbabwe. The stock market in Zimbabwe is one of the fairly developed in Africa but it is not yet clear whether it results in economic growth or is itself a result of economic growth. This nexus is little understood in Zimbabwe. The need to shed more light on the finance-growth nexus paying attention to stock market measures of financial development has motivated this study. This study seeks to evaluate the extent and nature of the relationship between stock market development and economic growth in Zimbabwe.
The contribution of this study to relevant literature lies first in its focus on stock market development and its causal link with economic growth. The motivation is derived primarily from the policy implications of the findings of such a study for developing countries like Zimbabwe. This is of significance since it will apply the Granger Causality test and Vector Autoregressive (VAR) Approach in the Zimbabwean context to investigate the dynamic relationship between stock market performance and economic performance. The view of this is coming up with recommendations for the significant role played by the stock market on economic growth. Although the Zimbabwe stock exchange has been in existence since 1946, most research studies on it concentrated on predicting stock prices (e.g. Tsuoyoshi, 1997) , the maximization of returns through portfolio diversification or the applicability of asset pricing models. The study will provide an insight into the operations and effectiveness of the Zimbabwe Stock Exchange as an input into the operations of the real Zimbabwean economy.
The underlying objective of this paper is to explore the dynamic relationship between stock market development and economic growth in Zimbabwe. The rest of the paper is structured as follows; section 2 provides the data and methodology, section 3 discusses the results obtained. The paper ends with some concluding observations and policy recommendation in section 4.
Data and Methodology

Data Sources
The annual data for the period 1980 to 2008 are used in the empirical analysis. The data was obtained from the ZIMSTATS formally the Central Statistical Office; an official statistics publisher in Zimbabwe, United Nations Statistical Data Base, and various Zimbabwe Stock Exchange Publications. All the data was rebased to 1990 prices using the splicing method for consistency.
2.2Methodology
The study used a vector autoregressive (VAR) framework to establish the dynamic relationship between stock market development and economic growth. This was done after testing the variables of the model for unit root using the Augmented Dickey Fuller (ADF) test. The VAR methodology, although had no sound theoretical framework, can be used to test interdependence relationships among variables. In a VAR framework all variables are treated as endogenous and this is a substitute methodology to simultaneous equation models. The methodology employed innovation accounting and impulse response functions which are superior approaches to the traditional granger causality tests. However, granger causality tests were performed to further confirm the dynamic relationships.
The VAR model to be used in our analysis was of the following form;
which is a 4x1 vector of variables and 1 n    are 1x4 vector of coefficients while t  is a vector of error terms. PCRGDP is per capita real gross domestic product (GDP), MCGDP is the ratio of stock market capitalization to GDP, and VTMC is the ratio of value of stocks traded to market capitalisation while INV is investment as proxied by gross fixed capital formation as a ratio of GDP. If all the variables of the model are integrated of the same order, for example, I(1), then a Vector Error Correction Model (VECM) can be constructed in which all variables enter the above model in their first differences. However, if not cointegrated, an unrestricted VAR model will be estimated. In that case, variance decomposition permits inferences to be drawn regarding the proportion of the movement in a particular time series due to its own earlier "shocks" vis-à-vis "shocks" arising from other variables in the VAR model while the impulse response function traces the time path of the effects of "shocks" of other variables contained in the VAR on a particular variable.
Definition and justification of variables
Economic Growth (PCRGDP): Economic growth is defined as the increase in a nation's ability to produce goods and services over time as is shown by increased production levels in the economy. There are numerous measures used to depict economic growth and these include real gross domestic product (RGDP) growth rate, nominal gross domestic product (NGDP) per capita, real gross national product (RGNP) and real GDP per capita among others. The study employed real GDP per capita growth rate as a proxy for economic growth as it focuses on actual domestic production per person which has a bearing on the general welfare of a country's citizens. Measures like GNP have not been considered since it measures production by Zimbabwean factors regardless of their global location. Problems arise in evaluating the well being of nationals based on production beyond Zimbabwe's boundaries, hence real GDP per capita is the preferred proxy in line with studies by Levine and Zervos (1996) and Tuncer and Alovsat (1998).
Stock Market Size (MCGDP): A widely used indicator for stock market size is stock market capitalisation (measured as the total value of listed shares) as a ratio to GDP [see Nowbutsing (1999) , Van Nieuwerburgh et al. (2005) ]. This captures the organised trading of company stocks as a proportion of national output and should thus be positively related with economic growth.
Stock market turnover (VTMC): For liquidity and efficiency of the stock market, the stock market turnover ratio, is measured as the ratio of the value of total shares traded to market capitalisation. Turnover ratio is used as an index of comparison for market liquidity rating and level of transaction costs. It is also a measure of the value of securities transactions relative to the size of the securities market.
Investment (INV): Investment refers to an increase in capital stock in the economy and is one of the traditional determinants of economic growth. Investment can also enhance the operation of the stock market which eventually feeds into the growth of the economy. Time series data for domestic investment is not readily available, hence the adoption of gross fixed capital formation ratio to GDP as a proxy. This proxy has been used in several studies such as those by Caporale et al. (2003) , Rateb and Junankar (2003) among others. Domestic investment is expected to exert a positive influence on economic growth.
All the variables, except PCRGDP which had some negative values, were expressed in logarithms to smoothen the data which displayed a high trend. The variables of the model became, PCRGDP, LMCGDP, LVTMC and LINV.
Estimation and Interpretation of Results
Before estimation was done, all the variables were tested for unit root using the Augmented Dickey Fuller (ADF) test to ensure that they enter the model as stationary variables. If variables are not stationary in levels appropriate differencing is required until the variables become stationary. In testing for stationarity, a lag of one was used due to the small sample size and thus ensuring a sufficient number of observations in the model. The results for unit root tests in levels are presented in table 1.The ADF tests showed that all variables were non stationary in levels except PCRGDP which was stationary at the 5% level of significance. This was so because the ADF test statistics were more than the critical values. Only PCRGDP had an ADF test statistic that was less than the critical value and thus was stationary in levels, implying that it was integrated of order 0 that is I (0). After first differencing (table 2) , the results showed that LMC and LVTM become stationary at the 1% level of significance. However, LINV remained non-stationary and required further differencing. This meant that these two variables (LMC and LVTM) were integrated of order 1 that is I (1). After second differencing (table 3) the variable LINV became stationary at the 1% level, implying that it was integrated of order 2 [I(2)]. Since the variables were integrated of different orders they could not be cointegrated and thus we could not proceed to construct a vector error correction model (VECM). An appropriate optimal lag length was found to be 4 using the Akaike Information Criteria (AIC) and results are shown in table 4. We therefore considered an unrestricted VAR model which was constructed using stationary variables and therefore each variable entered the model according to its order of integration which means the number of times a variable should be differenced to achieve stationarity ( table 5 shows the estimated VAR model).
Granger Causality Tests
Granger causality tests with results presented in table 6, which constituted the main hypothesis of the study, showed that there is a uni-directional causality that runs from stock market turnover to economic growth. The results revealed that there is no causality between stock market size and economic growth. However, stock market development had an indirect impact on economic growth in Zimbabwe via its significant influence on investment. All the variables used to measure stock market development used in the study showed that they had a positive influence on investment which is the main determinant of economic growth. The results also indicated a significant relationship that runs from investment to economic growth which is correctly supported by theory. One interpretation of this transmission mechanism is that a stock market that is larger in size leads to higher investment opportunities, rendering stock market investments a better pointer of aggregate investment. Therefore the results revealed that there is evidence for a demand following hypothesis (Real GDP per capita growth rate causes stock market turnover) and also evidence for a supply leading hypothesis via the investment channel.
Variance Decomposition
Variance decomposition functions track deviations in each of the variables. They break down the forecast error variance into components that can be directly attributed to each of the endogenous variables. These results depend on the ordering of the variables and thus presumably exogenous variables are ordered first and those that are presumably endogenous are ordered last. In this study the variables have been ordered as follows; DDLINV, DLMCGDP, DLVTMC and lastly PCRGDP. Tables 7 to 10 show the variance decomposition for these variables.
Variance Decomposition of DLVTMC: Table 7 shows the variance decomposition of stock market turnover. The forecast horizon is 10 years. The standard error for the forecast horizon steadily increases indicating uncertainties over the period. From the table we can see that stock market turnover is not purely exogenous; all the shocks are not attributable to its own shocks for any given period. In the early years much of the deviation in stock market turnover is attributable to itself especially in the 1 st period (90.9%). In the second period much of the deviation in stock market turnover is attributable to investment (44.1%). Investment contributes a maximum of 56.3% of the deviation in turnover ratio and this occurs in the fourth period. Stock market size (DLMCGDP) contributes a maximum of 41.3% of the deviation in turnover ratio and this occurs in the 7 th period. Economic growth (PCRGDP) contributes a maximum of 13% deviation of turnover ratio and this occurs in the second period indicating that the relationship is weak.
Variance Decomposition of DLMCGDP: Table 8 shows the variance decomposition of stock market size. Most of the deviations in stock market size are attributable to its own shocks in the first period. However in the 4 th period investment contributes much to deviations in stock market size with a percentage of 75.3%. The stock market turnover contributes a maximum of 37.8% to deviations in stock market size and this occurs in the 10 th period. The contribution of economic growth is highly insignificant contributing a maximum of 8.9% in the 8 th period.
Variance Decomposition for PCRGDP: Table 9 shows the variance decomposition of PCRGDP. The variable measuring economic growth (PCRGDP) is purely not exogenous as only about two-thirds (64.7%) of the deviation in the variable are attributable to its own shocks in the first period. The impact of its own shock declines over time indicating the importance of other variables that explain economic growth. Much of the deviation in PCRGDP in the first period is attributable to stock market size (31.8%). This shows that stock market size is an important variable that explains economic growth. Stock market turnover contributes a maximum of 19% in the 10 th period showing that it's a major determinant of economic growth. Investment has proved to be one of the major determinants of economic growth as shown by its significant contribution to deviations in economic growth, contributing 61.1% in the 3 rd period. Its contribution has remained above 40% after the second period indicating that investment is a major cause of economic growth. Therefore the stock market variables not so significantly contributes to economic growth indicating a weak relationship that runs from stock market development to economic growth.
Variance Decomposition for DDLINV: Table 10 shows the variance decomposition for LINV. In the first period investment is purely an exogenous variable as all the 100% deviation in the variable is as a result of its own shocks. In the second period other variables started to be significant in explaining shocks in this variable as shown by a drop from 100% to 84.8%. All the other three variables in this model have become important determinants of deviations in the investment variable. Stock market turnover and stock market size contributed over 20% to the deviations in investment with stock market size contributing a maximum of 22.1% in the 8 th period and stock market turnover contributing 28.4% of deviations in investment in the 7 th period. PCRGDP only contributes a maximum of 11.2% in the 9 th period. This shows that stock market variables are major determinants of investment in Zimbabwe, a result that tallies with the conclusions from granger causality tests.
Impulse Response Functions
The graphs for impulse response functions are presented in figure 1. These indicate how each endogenous variable responds over time to innovations or shocks to each of the endogenous variables in the model. Impulse response functions show how innovations of given endogenous variables stretch through each and every given endogenous variable and eventually how it affects the original variable itself. For stationary VARs, the impulse responses should die out to zero and the accumulated responses should asymptote to some (non-zero) constant.
In our study, the response of real GDP per capita (PCRGDP) to turnover ratio (DLVTMC) was positive from period two and beyond. This is supported by the supply-leading hypothesis by Patrick (1966) . The response of PCRGDP to stock market size (DLMCGDP) was positive in the first period, negative in the second period and then positive in period three and beyond. The relationship is not clear, per se, as the granger causality results showed an indirect effect of stock market size on real GDP per capita via investment. Thus, the demand-pull hypothesis by Patrick (1966) is partially fulfilled. The response of PCRGDP to investment (DDLINV) is positive and significant. There is a sharp increase in PCRGDP for the first two periods before a gradual decline to period four and beyond. The response of PCRGDP to itself is positive and significant. The response of stock market size (DLMCGDP) to real GDP per capita (PCRGDP) is insignificant. The response of DLMCGDP to investment (DDLINV) is positive for the first three periods before declining and becoming negative by period four. The response of stock market size to both itself and to liquidity (DLVTMC) is insignificant. The response of liquidity (DLVTMC) to investment (DDLINV) is negative for the first three periods before becoming positive after period three. The response of liquidity to itself, stock market size and real GDP per capita is insignificant. The response of investment (DDLINV) to stock market size (DLMCGDP) is positive for the first two-and-a-half periods and the last half period. It peaks in the second period before plunging into the negative by the third period and rebound into positive territory in the fourth. The response of investment to itself is positive for part of the first period, rebounds to be positive by the third period before the shock dies of by the fourth period. The response of investment to liquidity and real GDP per capita is insignificant.
Conclusions and Policy Recommendations
Conclusions
The study undertook to test whether causality existed between stock market development and economic growth using time series data from 1980-2008. The study employed the vector autoregressive modeling technique. Unit root tests were carried out on the variables using the Augmented Dickey Fuller test. Real GDP per capita was stationary in levels; stock market size and liquidity after first differencing; and investment after second differencing.
The results of the granger causality tests showed that stock market size had no direct effect on real GDP per capita. The effect only came via investment, that is, stock market size causing investment and in turn investment causing real GDP per capita. Thus, stock market size attracts investment which will have a significant positive impact on real GDP per capita. Real GDP per capita was found to cause stock market turnover whilst a reverse causality existed between investment and stock market size. This was however in contradiction with the variance decomposition and impulse response functions and could be possibly attributed to the data distortions in Zimbabwe particularly for the period 2003 to 2008. However, the period was not too short considering the scope of the study.
The results of the variance decomposition however, showed that stock market size was a significant variable in explaining real GDP per capita. This supports the Patrick's supply leading hypothesis. Results reject reverse causality between stock market size and real GDP per capita in favour of one way causality running from stock market size to real GDP per capita (Levine and Zervos, 1996; Nowbusting, 1999; Shahzab et al., 2008) . Stock market turnover had an insignificant effect on real GDP per capita in earlier periods. Its influence became significant in later periods.
The impulse response functions largely showed that stock market size positively influenced real GDP growth. The reverse relationship was, however, insignificant. The impact of stock market turnover on growth was found to be positive. The impact of growth on turnover and size was found to be insignificant.
Policy Recommendations
The results, in general, suggest that stock market capitalisation and stock market turnover have a positive influence on real GDP per capita. Granger Causality tests as well as variance decomposition and impulse response functions show an indirect positive effect of stock market capitalisation on real GDP per capita via investment. It may be, on this basis, necessary to advocate for policies that can substantially influence stock market capitalisation and stock market turnover with the hope that they will significantly increase real GDP per capita.
Given that the results show that a positive influence of the stock market on economic growth, it is of utmost importance that the government prioritise the development of the stock market. This can be done through relaxing laws and regulations that have to do with listing requirements for both local and foreign investors so as to encourage more listings on the bourse. This will ensure that there are more players on the stock exchange and thus increases competition and quality of securities investments resulting in a significant influence on economic growth. The relevant authorities can also encourage more trading of on the stock market even for the already listed stocks. This can also be achieved through the enactment of favourable laws governing trading in securities such as electronic trading and timely disclosure of accurate information. Such policies would significantly increase stock market activity with resultant positive spin-offs for the economy even without going via investment.
The impact of stock market capitalisation on economic growth is indirect and operates via investment. It is thus incumbent upon government to ensure that they develop the financial sector to levels where market capitalisation will directly influence growth. One way of doing this is by ensuring efficiency in stock market trades. Currently deals are settled seven days after the transaction is concluded. This can be reduced to a period of three days to improve on efficiency. In addition, to bridge the bureaucratic gap of manual trading of stocks, on-line based trading systems could speed up transactions, attract more investment and result in the much desired growth. 
